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Abgract  Optica properties and aerodynamic behavior of submicron aerosol particle were discussed stressed
on the effects on the human environment from the viewpoint of PM, s standard. Main subjectiveison the particle
deposition efficiency of submicron volatile and non-voletile aerosols espedidly rdating to the inhdation of such
smdl patidesinto human lung. From such andysis, it was mede dear that the PM,5 standard is very effective
criteriato evaduate the environmenta risk of secondary aerosol particle generated by anthropologicd origin.
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1997 EPA issues Final PM2.5 NAAQS.
1999 EPA designates areas as "unclassifiable".

1998 — 2000 Monitors put in place nationwide.

1998 — 2003 Collect monitoring data.

2002 EPA completes 5-year scientific review of
standards.

2002 —2005 EPA designates non-attainment areas.

2005 -2008 States submit implementation plans for
meeting the standard.

2012 -2017 States have up to 10 years to meet
standards plus two 1-year extensions.
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Fig.1 Nomenclature of natural aerosols and the
importance of particle sizes for various atmospheric
phenomena (From E. J. Junge, Air Chemistry and
Radioactivity, p.112, Academic Press 1963).
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Fig.2 Schematic diagram showing the main features PM10

of the aerosol size distribution as a function of (a)
mass, and (b) number.
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Fig.3 Schematics of optical arrangement of LAS
(Laser Aerosol Sizer).
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Fig. 4 Scattered light intensity as the functions of
diameter and refractive index of particles in

sub-micron range.
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Fig. 5 Complex refractive index of carbon
as afunction of light wavelength.
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1.Increased premature deaths, primarily in the elderly
and those with heart or lung disease.
2.Aggravation of respiratory and cardiovascular

illness,
leading to hospitalizations and emergency room
visitsin
individuals with heart or lung disease and
children.

3.Lung function decrements and symptomatic effects
such
as those associated with chronic bronchitis,
particularly in

children and asthmatics.
4.Increased work loss days and school absences.
5.Changes to lung structure and natural defense
mechanisms.
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Fig.6 Schematics of human lung structure
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Fig.8 Relationship of the Kelvin effect
and particle diameter.
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e, mass of droplet.
r, : droplet radius. S is the saturation ratio.
L,: latent heat of condensation of water vapor. F| g 12
L,*: latent heat of condensation of water vapor in solution.
K : thermal conductivity of air.
Dﬂ—‘-‘ : diffusion coefficient of water vapor in air.
3, correction factor for temperature difference.
i+ correction factor for vapor density difference. 03
M, molecalar wright ot air. ’ I | ‘H |H }
7,,: ambient temperature. g
@, PB: thermal and mass accommodation coefficients. 4 = m=10"% (g) Pure water
P : number of phases. EN § 0.2
C, : molar heat of air at constant volume. 4 g
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Fig. 11 Equilibrium relative humidity as a function of
droplet radius for solution droplet (m is the initial
mass of solid in aparticle)..
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Fig.10 Generation number of human lung and elapsed Aerodynamic Diameter ()
time particle to the position of each branch. Fig.12 Volatile particle deposition fraction in human

lung as a function of aerodynamic diameter.

Fig.11



PM2.5

PM2.5 PM1
25um

PM2.5

[1]
[2]
[3]

[4]

Hidy, G M. and Brock, J. R., The Dynamics of
Aerocolloidal Systems, Pergamon (1970).

Stull, V. R. and Plass, G. N., J. Opt. Soc. Amer.,
50, 212-129 (1960)

Dalzell, W. H. and Sarofim, A. F,, Transaction of
the ASME, J. Heat Transfer, 91, 100-104 (1969).
ICRP (ed.), ICRP Publication 66, Human
Respiratory Tract Model for Radiological
Protection, pp.324, Elsevier Science Hedth
Science Div (1994).

2006 3 13

+

(mito@mail.doshisha.ac.jp)

610-0321



